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Background: Despite the surge of research and development in assistive products for older adults and/or people
living with disabilities, policies on access and procurement have lagged in responding to the growing demand from
users. Developing policies to address these concerns require an understanding of the ethical challenges underlying
approaches for providing assistive products. The purpose of this scoping review is to identify and map the literature
pertaining to ethical challenges related to assistive product access and procurement to inform policy development.
Methods/design: We will use established approaches to conducting scoping reviews which include five stages:
(1) conducting broad searches to identify potentially relevant literature, (2) refining selection criteria, (3) reviewing
search results, (4) mapping literature according to conceptual areas of interest, and (5) summarizing results. We
will analyze data by thematically grouping the descriptions of assistive products identified in the included articles
and conducting a content analysis to iteratively develop a targeted synthesis of literature focused on ethical challenges
in relation to assistive product access and procurement by older adults and/or adults living with disabilities.
Discussion: Our scoping review findings will focus on and provide insight about the models, frameworks, and
principles that have been used to understand ethical challenges related to technology access and procurement.
We will use the findings to help inform a series of citizen panels in Canada to identify Canadians’ values and
preferences for enhancing equitable access to assistive products.
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The world’s demographic structure is changing dramat-
ically due to population aging. The number of people
who are 60 years old or older is projected to double to
over 2 billion people between 2013 and 2050 [1]. The
likelihood of having a disability and the severity of dis-
ability increases with age [2]. While estimates vary, up to
one billion people in the world live with some form of
disability and these numbers will continue to increase
due to prolonged life spans [3]. In the years ahead, the* Correspondence: wilsom2@mcmaster.ca
2McMaster Health Forum, McMaster University, 1280 Main St W, MML-417,
Hamilton, ON L8S 4K1, Canada
3Centre for Health Economics and Policy Analysis, McMaster University,
Hamilton, Canada
Full list of author information is available at the end of the article
© The Author(s). 2017 Open Access This artic
International License (http://creativecommons
reproduction in any medium, provided you g
the Creative Commons license, and indicate if
(http://creativecommons.org/publicdomain/zeuse of assistive technology will become increasingly im-
portant as the prevalence of disability rises. Assistive
technology is vital to people with disability in promoting
self-management and independence, as well as helping
them to perform daily tasks by compensating for physical,
sensory, and cognitive impairments [4]. The United Na-
tions Convention on the Rights of Persons with Disabil-
ities also emphasizes the need for countries to ensure
that persons with disabilities engage and participate
fully in all areas of their daily lives and communities [5].
In defining societal obligations (article 4), the convention
explicitly recognizes the important role that technology
can play to address issues of basic human rights and fun-
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supports with varying terms and definitions used in the
research literature, legislation, policy, and practice. A
commonly cited definition of assistive technology (used
in the Assistive Technology Act of 2004 in the USA)
indicates that it is technology that can be used in both
assistive technology devices and services [6]. In this case,
an assistive technology device includes “any item, piece
of equipment, or product system, whether acquired
commercially, modified, or customized, that is used to
increase, maintain, or improve functional capabilities of
individuals with disabilities” and a service includes “any
service that directly assists an individual with a disability
in the selection, acquisition, or use of an assistive tech-
nology device” [6]. The International Organization for
Standardization (ISO) in its classification of Assistive
Products for Persons with Disability (ISO9999:2016)
does not specify assistive technology services but includes
“any product (including devices, equipment, instruments,
and software), especially produced or generally available,
used by or for persons with disability” [7]. The purposes
of the included assistive products range from enabling
participation; protecting, training, measuring, or substi-
tuting for body functions/structures and activities; to
preventing impairments and limitations. ISO9999:2016
aimed to harmonize terms used in the World Health
Organization (WHO)’s International Classification of
Functioning, Disability and Health (ICF) [8]. The ICF
includes Products and Technology as one group within
its classification of Environmental Factors [9]. Assistive
products and technology in the ICF are defined as “any
product, instrument, equipment or technology adapted
or specially designed for improving the functioning of a
disabled person” and do not explicitly include purposes
such as prevention of impairments and limitations.
Classification is based on functions enabled by the
products and technology and includes the following:
personal use in daily life; personal indoor and outdoor
mobility and transportation; communication; education;
employment; culture, recreation, and sport; and prac-
tice of religion and spirituality.
In spite of the high need for and use of assistive tech-
nology, unmet needs exist for access and procurement
[10]. Access is related to the fair and just distribution of
resources to ensure individuals have equitable oppor-
tunities to obtain appropriate products/services based
on their needs [11]. On the other hand, procurement
refers to a transparent process that involves the effective
delivery of quality product/service to an individual at the
right time and place [12]. A review of the literature reveals
that significant challenges exist in addressing the human
rights of persons with assistive technology needs in rela-
tion to access and procurement, as significant disparities
in the provision and access to assistive technologyprograms have been found in several countries [13–15].
For instance, funding and services are highly fragmented
with assistive technologies provided through both federal
and provincial agencies, non-profit and charitable organi-
zations, and private insurance providers [10]. Policies for
access through governmental agencies are regionally
defined, and access is often restricted according to age
and physical and medical needs [16]. Funding for assist-
ive technology related to cognitive disability and func-
tional and participation needs is particularly difficult to
access [17]. Fragmentation and variation in policies and
services result in the failure of systems to provide for
those who need assistance, to meet our societal obliga-
tions for equity of access to assistive technologies and
opportunities, and to address economic concerns. Fur-
thermore, despite the surge of research and development
in technologies from other sectors, and many promising
technologies (including tele-health, tele-homecare, and
information and communication technologies that can
support the needs of a growing population of users), pol-
icy related to access and procurement has lagged in
responding to innovations and the growing demand from
users [14, 18]. There is a clear urgency for a coordinated
research, implementation, and policy response to assistive
product access and procurement that is proactive, respon-
sive, and sustainable to match technology advancement.
There is also the need to examine the ethical concern of
equity in the availability of new assistive products to
address the need for the implementation of the human
rights of persons with technology needs in our society,
including people acquiring disability as they age, aging
with a disability, and aging well.
Objectives
Our objective is to conduct a scoping review to examine
the ethical challenges related to assistive product access
and procurement. Our specific objectives are to:
1. Identify the challenges related to assistive product
access and to examine the models, frameworks, and
principles that have been used to understand the
ethical dimensions related to these challenges, with a
focus on their use for older adults and/or adults
living with a disability, and
2. Develop a conceptualization of ethical challenges
related to assistive product access and procurement.
Methods/design
We chose a scoping review as our approach because (to
our knowledge) the ethical challenges related to assistive
product access and procurement and the implications of
these have not been comprehensively reviewed, and an
important first step towards such a comprehensive
assessment is to systematically map the key concepts,
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gaps in the research area. We will use established sys-
tematic and transparent approaches to conducting
scoping reviews [19], which include five stages: (1) con-
ducting broad searches to identify potentially relevant
literature, (2) refining selection criteria, (3) reviewing
search results, (4) mapping literature according to con-
ceptual areas of interest, and (5) summarizing results.
This protocol is not registered with PROSPERO, which
does not provide registration of scoping review protocols.
Literature searches
Our search strategy will involve identifying published
journal articles and gray literature to ensure that we
cover the breadth and comprehensiveness of the available
literature addressing the ethical implications of assistive
product access. We will search the following 22 databases
to identify relevant literature: The Cochrane Library
(including Cochrane Database of Systematic Reviews
and reviews indexed in the Database of Abstracts of
Reviews of Effects), MEDLINE, Health Star, PsycINFO,
EMBASE, AMED (Allied and Complementary Medicine),
International Political Science Abstracts, Social Work
Abstracts, Joanna Briggs Institute EBP database, CINAHL,
AgeLine and Social Science Abstracts (EBSCO), Applied
Social Sciences Index and Abstracts (ASSIA), ProQuest
Worldwide Political Science Abstracts, Social Services
Abstracts, Sociological Abstracts, Philosopher’s Index,
EconLit, Web of Science Core Collection, Scopus,
PubMed for non-MEDLINE records, McMaster Optimal
Aging Portal (repository of systematic reviews and primary
research related to optimal aging that draws on McMaster
PLUS, HealthEvidence, Health Systems Evidence).
To identify gray literature, we will search OpenGrey and
Grey Literature Report and conduct targeted website
searches of government departments and stakeholder
organizations, such as the Medical Devices Publications,
Canadian Disability Policy Alliance, Canadian Agencies
for Drugs and Technologies in Health (CADTH), UN
ENABLE (Convention on Rights of Persons with Dis-
ability), International Federation on Aging, and World
Health Organization (WHO). We will supplement our
website searches by contacting key informants from
organizations within national and international settings,
including AGE-WELL NCE (Aging Gracefully across
Environments using Technology to Support Wellness,
Engagement and Long Life Networks of Centres of
Excellence Inc.) in Canada and the Bridging Aging and
Disability International Network. We will also scan the
reference lists of articles that we included in the final
scoping review as a final check for any articles we may
have missed.
We will limit our searches to English only, but the
date range of our searches will not be limited to ensurethat we cover the breadth and comprehensiveness of the
available literature. We will search the databases listed
above using the following combination of terms: (ethic*
OR equit* OR equal* OR fair* OR disparit* OR distri-
buti*) AND (“assistive technology” OR “assistive tech-
nologies” OR “assistive device” OR “assistive devices”
OR “adaptive device” OR “adaptive devices” OR “adap-
tive technology” OR “adaptive technologies” OR
“rehabilitation device” OR “rehabilitation devices” OR
“rehabilitation technology” OR “rehabilitation technolo-
gies” OR “assistive product” OR “assistive products”).
The search strategy and the number of results from each
of the databases are outlined in Additional file 1.
Selection criteria development
We will include empirical and non-empirical documents
that focus on the ethical challenges related to access to
assistive products for adult populations (18 years of age
and older) with disabilities or health conditions. For this
review, we will use an existing definition for assistive
product as defined by ISO9999:2016 which describes it
as “any product (including devices, equipment, instru-
ments and software), especially produced or generally
available, used by or for persons with disability” [7].
Examples of these products may include wheelchairs,
communication devices, bath aids, environmental sen-
sors, and assistive software.
Reviewing search results
All search results will be reviewed independently by two
reviewers using the selection criteria, and records will be
classified as “potentially relevant” or “exclude.” In the
event of a discrepancy between the two reviewers, the
piece of literature will be classified as “potentially rele-
vant” at this stage. The full text of “potentially relevant”
articles will be retrieved and two reviewers will again
independently review the texts to make a final assess-
ment for inclusion in the scoping review. When consen-
sus on whether a document should be included cannot
be reached during the full-text review, a final decision
will be made by a third reviewer. Reference manager
software, Mendeley, and reviewing manager software,
Covidence, will be used to facilitate the management of
references and the reviewing process.
Conceptual mapping
We will conceptually map the papers that fit our selec-
tion criteria using an iterative process. The purpose of
conceptual mapping in scoping reviews is to categorize
relevant papers into domains and topics of interest to
identify areas that are conceptually rich and areas where
there appear to be conceptual gaps [20]. We will start by
having 10 of the included papers independently assessed
by two reviewers using the draft conceptual mapping
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Following this assessment, we will meet as a team to re-
vise the coding framework to add, remove, or reorganize
parts of the framework based on our experience applying
it to the initial sample of papers. An additional 10 papers
will then be reviewed independently by two researchers
using this coding framework. The two researchers will
then compare their coding of these 10 papers to ensure
they are coding reliably, and the team will make any
additional needed revisions to the framework. The final
coding framework will then be used to code all of the
included papers (including 20 coded in the pilot process)
by one of these two researchers.
Our initial framework includes six domains: (1) type of
document (research and non-research); (2) population
characteristics (e.g., age of population of focus, disabilities
or health conditions, and sociocultural characteristics); (3)
context (country or region focus, type of provider in-
volved, and sector involved); (4) type of assistive product;
(5) assistive product access and procurement; and (6) eth-
ical concepts (autonomy, beneficence, non-maleficence,
and justice). Other relevant ethical concerns include
equitable access, fairness, disparities, distributive justice,
social justice, advocacy, resource allocation, and ageism.
In addition to the categories included in the conceptual
mapping, the reviewers will assess each paper by identi-
fying those that are likely to offer important insights
into the ethical challenges that can help to inform dis-
cussions about equitable access to assistive products.
Summarizing results
The presentation of the scoping review results will include
an outline of how many articles are identified and
selected, which will include a narrative description of the
search decision process accompanied by the search deci-
sion flowchart using the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses)
reporting guideline [21]. A copy of the PRISMA Proto-
col reporting guidelines is outlined in Additional file 3.
We will summarize the conceptual mapping results in
tabular format. Specifically, we will summarize the num-
ber of papers in each of the conceptual mapping domains
both overall and according to the two populations of
interest (older adults and adults living with a disability).
We will use these findings to identify areas of conceptual
richness and where there are gaps. In particular, we will
derive potential areas for future in-depth synthesis (e.g.,
using literature related to specific ethical challenges for
each of the populations of interest).
Discussion
Underlying our scoping review approach is an emphasis
on systematically and transparently mapping the litera-
ture to better understand the ethical challenges relatedto assistive product access and procurement. We will
disseminate our scoping review findings by summarizing
the key implications and lessons learned about the ethical
considerations for addressing barriers to assistive product
access and procurement. Our scoping review will help
inform future work towards developing ethical decision-
making frameworks and models that are useful for policy-
makers, stakeholders, and researchers in addressing
equitable access and procurement of assistive products.
One component of our knowledge translation plan is
to disseminate the findings through at least one confer-
ence presentation and to submit at least one manuscript
to an open-access, peer-reviewed journal. Another com-
ponent of our knowledge translation activities is to
utilize our scoping review findings to prepare a plain
language brief (called a “citizen brief”) that will serve as
key input for citizen panels that we plan to convene in
Canada [22]. The panels will identify citizen values and
preferences for (1) improving access to assistive products
that enable health, participation, and well-being in ways
that align with their values and (2) establishing a pro-
active, sustainable, and responsive approach to ensuring
access to match the pace of rapidly advancing technolo-
gies. Findings from the citizen panels will be used to
contribute to the development of a more detailed evi-
dence brief that will be used to inform a stakeholder
dialogue with key leaders and decision-makers (policy-
makers, stakeholders, and researchers) in Canada [23].
The evidence brief will mobilize the best available evi-
dence from the scoping review findings to frame the fac-
tors contributing to the problem related to assistive
product access and identify policy options to address the
problem and implementation considerations to address
these challenges. This approach on stakeholder engage-
ment will help mobilize our scoping review findings to
inform policy and practice in Canada.Additional files
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Additional file 2: Conceptual mapping form. (DOCX 22 kb)
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Abbreviations
AGE-WELL NCE: Aging Gracefully across Environments using Technology to
Support Wellness, Engagement and Long Life Networks of Centres of
Excellence Inc.; CADTH: Canadian Agencies for Drugs and Technologies in
Health; ICF: International Classification of Functioning, Disability and Health;
ISO: International Organization for Standardization; PRISMA: Preferred Reporting
Items for Systematic Reviews and Meta-Analyses; UN ENABLE: Convention on
Rights of Persons with Disability; WHO: World Health Organization
Acknowledgements
We would like to thank Dr. Jerome Bickenbach for providing feedback on
our initial ideas for shaping this protocol, Ms. Erica Lenton and Ms. Patricia
Ayala for providing feedback on our initial search terms and choice of
Sun et al. Systematic Reviews  (2017) 6:24 Page 5 of 5databases for shaping this protocol, and Dr. Evelyne Durocher for providing
feedback on our updates and revisions of this manuscript.
Funding
This project is funded by AGE-WELL NCE (Aging Gracefully across
Environments using Technology to Support Wellness, Engagement, and
Long Life, Networks of Centres of Excellence, Canada).
Authors’ contributions
All authors (WS, MGW, DS, and RHW) provided input into the development
of the scoping review protocol and have read and approved this manuscript.
Authors’ information
W.S (RN, PhD) is an Assistant Professor in the Faculty of Health Sciences at the
University of Ontario Institute of Technology.
M.G.W (PhD) is the Assistant Director of the McMaster Health Forum and
Assistant Professor in the Department of Health Evidence and Impact at
McMaster University.
D.S (MSc) is a Research Assistant at March of Dimes Canada and a Highly
Qualified Personnel (HQP) with AGE-WELL NCE.
R.H.W (PhD, OT Reg. (Ont.)) is an Assistant Professor in the Department of
Occupational Science and Occupational Therapy at the University of Toronto,
and an Affiliate Scientist at Toronto Rehabilitation Institute—University Health
Network.
Competing interests
The authors declare that they have no competing interests.
Consent for publication
Not applicable. This manuscript does not contain any data from any
individual participant.
Ethics approval and consent to participate
Not applicable
Author details
1Faculty of Health Sciences, University of Ontario Institute of Technology,
2000 Simcoe St. N., Oshawa, ON L1H 7K4, Canada. 2McMaster Health Forum,
McMaster University, 1280 Main St W, MML-417, Hamilton, ON L8S 4K1,
Canada. 3Centre for Health Economics and Policy Analysis, McMaster
University, Hamilton, Canada. 4Department of Health Evidence and Impact,
McMaster University, Hamilton, Canada. 5March of Dimes Canada, 10 Overlea
Blvd, Toronto, ON M4H 1A4, Canada. 6Department of Occupational Science
and Occupational Therapy, University of Toronto, 500 University Avenue,
Toronto, ON M5G 1V7, Canada.
Received: 23 August 2016 Accepted: 18 January 2017
References
1. United Nations, Department of Economic and Social Affairs, Population
Division. World population ageing. 2013. Accessed 29 June 2016. http://
www.un.org/en/development/desa/population/publications/pdf/ageing/
WorldPopulationAgeing2013.pdf.
2. Human Resources and Skills Development Canada. Federal disability report
2011 – Seniors with disabilities. 2011. Accessed 16 Apr 2016. www12.hrsdc.
gc.ca/p.5bd.2t.1.3ls@-eng.jsp?pid=4723.
3. The World Bank. Disability. 2016. Accessed 23 Jan 2017. http://www.
worldbank.org/en/topic/disability/overview.
4. Centre for Technology and Aging. Highlights from the assistive
technologies for functional improvement technology review. 2010.
Accessed 29 June 2016. http://www.techandaging.org/ATfactsheet.pdf.
5. United Nations. Convention on the Rights of Persons with Disabilities
(CRPD). 2016. Accessed 23 Jan 2017. https://www.un.org/development/
desa/disabilities/convention-on-the-rights-of-persons-with-disabilities.
html#accessible_pdf.
6. Public Law 108–364, 108th Congress. U.S. government assistive technology
act. 2004. Accessed 30 May 2016. https://www.gpo.gov/fdsys/pkg/PLAW-
108publ364/pdf/PLAW-108publ364.pdf.
7. International Organization for Standardization. ISO 9999: 2016(en). Assistive
products for persons with disability—classification and terminology.Geneva: International Organization for Standardization; 2016. Accessed 15
Nov 2016. https://www.iso.org/obp/ui/#iso:std:iso:9999:ed-6:v1:en.
8. World Health Organization. International Classification of Functioning,
Disability and Health (ICF). 2016. Accessed 22 July 2016. http://www.who.
int/classifications/icf/en/.
9. World Health Organization. International Classification of Functioning,
Disability and Health (ICF): ICF environmental factors. 2016. Accessed 22 July
2016. http://apps.who.int/classifications/icfbrowser/.
10. Gordon P, et al. Assistive devices in Canada: ensuring inclusion and
independence. Toronto: ARCH Disability Law Centre; 2007. Accessed 16 Apr
2016. http://www.archdisabilitylaw.ca/assistive-devices-canada-ensuring-
inclusion-and-independence.
11. Oliver A, Mossialos E. Equity of access to health care: outlining the
foundations for action. J Epidemiol Community Health. 2004;58:655–8.
12. Ministry of Health and Long-Term Care. Procurement guidelines for publicly
funded organizations in Ontario. 2010. Accessed 30 May 2016. https://www.
doingbusiness.mgs.gov.on.ca/mbs/psb/psb.nsf/Attachments/BPSProc-
Guideline-pdf-eng/$FILE/bps_procurement_guideline-eng.pdf.
13. Kaye H, Yeager P, Reed M. Disparities in usage of assistive technology
among people with disabilities. Assist Technol. 2008;20(4):194–203.
14. Ghosh R, et al. The new era of connected aging: a framework for
understanding technologies that support older adults aging-in-place.
Berkeley: Center for Technology and Aging, University of California; 2014.
15. Penton V, Gustafson D. Access to assistive technology and single entry
point programs. Can J Disability Stud. 2014;3:93–121.
16. Government of South Australia. Help at home. Equipment and home
modifications. 2016. Accessed 23 Jan 2017. https://www.sa.gov.au/topics/
care-and-support/in-home-care/equipment-and-modifications.
17. Hoppestad BS. Inadequacies in computer access using assistive technology
devices in profoundly disabled individuals: an overview of the current
literature. Disabil Rehabil Assist Technol. 2007;2:189–99.
18. Special Senate Committee on Aging. Final report—Canada’s aging
population: seizing the opportunity. Ottawa: The Senate; 2009. Accessed 23
Jan 2017. http://www.parl.gc.ca/Content/SEN/Committee/402/agei/rep/
AgingFinalReport-e.pdf.
19. The Joanna Briggs Institute. The Joanna Briggs Institute reviewers’ manual
2015: methodology for JBI’s scoping review. 2015. Accessed 9 May 2016.
http://joannabriggs.org/assets/docs/sumari/Reviewers-Manual_
Methodology-for-JBI-Scoping-Reviews_2015_v2.pdf.
20. Wilson M, Ellen M, Lavis J, Grimshaw J, Moat K, Shemer J, Sullivan T, Garner S,
Goeree R, Grilli R, Peffer J. Processes, contexts, and rationale for disinvestment:
a protocol for a critical interpretive synthesis. Syst Rev. 2014;3:143–9.
21. Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P,
Stewart LA. Preferred Reporting Items for Systematic Review and Meta-
Analysis Protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015;
349:7647.
22. McMaster Health Forum. Citizen briefs and panels. 2016. Accessed 21 July
2016. https://www.mcmasterhealthforum.org/policymakers/citizen-briefs-
and-panels.
23. McMaster Health Forum. Evidence briefs and stakeholder dialogues. 2016.
Accessed 21 July 2016. https://www.mcmasterhealthforum.org/stakeholders/
evidence-briefs-and-stakeholder-dialogues.•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
